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摘  要 














































The selective oxidation of propane (SOP) to acrolein is an important reaction for 
the utilization of light alkanes. The main challenge for this process is that propane is 
less reactive than the desired products, and activation of the reactant needs operating 
condition (higher reaction temperature for example) which is detrimental to the 
stability of the reaction intermediates and products. A better understanding of the 
reaction mechanism of the reaction is the key for the design of the active and selective 
catalysts. 
In the present work, to elucidate possible reaction pathway for propane selective 
oxidation to acrolein over MoPO/SiO2 and MoPTeO/SiO2 catalysts, the surface 
species formed by adsorption of propane, possible intermediates or their probe 
molecules as well as the reaction products of SOP to acrolein on the catalysts were 
studied. Moreover, the role of Te on the convertion of the possible intermediates to 
acrolein was also studied. The main results are summarized as follows: 
1) The results of in situ IR studies showed that the IR bands of the adsorbed 
acrolein and acetone species were observed over the MoPO/SiO2 and MoPTeO/SiO2 
catalysts after interacting with a gas mixture of C3H8/O2 at 200 °C. Similar IR 
spectrum arising from the adsorption of isopropanol over the catalysts at the same 
temperature was observed. The adsorption of isopropanol result in isopropoxy species, 
which can either convert to propene or to acetone at higher temperature. Propene can 
then convert to acrolein through allylic process. While the adsorption of 1-propanol 
give rise to 1-propoxy species, which maily converted to propanal at higher 
temperature. IR spectrum arising from the adsorption of propene with the catalysts 
showed the IR bands of allyl alcoholate and isopropoxy species. As the temperature 
was increased, the bands ascribable to the adsorbed acrolein and acetone were 
observed. Based on these results, it is suggested that isopropoxy species is one of the 
intermediates for SOP to acrolein over MoPO/SiO2 and MoPTeO/SiO2 catalysts. The 
isopropoxy species can either convert to propene by β-hydrogen elimination or to 
















2) The activation temperature of the isopropoxy species and propene were 
decreased over the catalyst with the addition of Te. The adsorption of the isopropanol 
and propane result in stronger adsorded acrolein IR spectrum over MoPTeO/SiO2 
catalyst than MoPO/SiO2. The results suggested that the addition of Te to the catalyst 
enhanced its performance of activating isopropoxy and propene and Te plays a key 
role in the convertion of propene to acrolein: Te might be favorable to the α-H 
abstraction of propene and to oxygen insertion into allylic species. 
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化物催化剂，一般为 V 和/或 Mo 基催化剂。 
 
1.2.1.1 多组分复合氧化物催化剂 
丙烷选择氧化制丙烯醛多组分复合金属氧化物催化剂通常是 Mo 基和 V 基
氧化物催化剂。这类催化剂的体相组成较复杂，它们在反应中的热稳定性较高。
现在此类催化剂研究较多的是 AgBiMoVO 催化剂。 
Kim等[23,24]研究发现，在具有晶格缺陷的白钨矿Ag0.01Bi0.85V0.45Mo0.55O4催化










































































第一章  前 言 
在磷酸盐催化剂上，反应中对乙酸、丙烯醛、丙烯酸等部分氧化产物的选择
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